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FOREWORD 

This  Indian  Standard  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by  the  Fire  Fighting 
Sectional  Committee  had  been  approved  by  the  Civil  Engineering  Division  Council. 

This  standard  lays  down  specification  for  chlorinated  polyvinyl  chloride  (CPVC)  pipes  to  be  used  for  installation 
of  automatic  sprinkler  fire  extinguishing  systems  in  accordance  with  IS  15105  :  2002  'Design  and  installation  of 
fixed  automatic  sprinkler  fire  extinguishing  systems  —  Code  of  practice'  for  light  hazard  occupancies.  These 
CPVC  pipes  are  recommended  for  wet  piping  system  only.  CPVC  pipes  may  be  used  as  alternate  to  steel  pipes 
which  has  been  specified  in  IS  15105. 

CPVC  is  a  unique  material  which  may  withstand  very  high  temperatures.  CPVC  is  a  special  form  of  PVC  which 
has  been  chlorinated  in  order  to  make  its  chlorine  content  high  and  to  improve  its  heat  resistance  property.  This 
involves  replacements  of  a  hydrogen  atom  on  the  back  bone  of  PVC  with  chlorine  atom.  This  reaction  provides 
it  higher  resistance  to  fire. 

CPVC  pipes  are  light  weight,  easy  to  carry  and  install,  corrosion  resistant  with  very  high  life  expectancy.  They 
posses  better  hydraulic  characteristics  having  Hazen  William  C  factor  of  150  as  against  120  of  steel  pipes.  As 
such  it  is  an  ideal  choice  for  any  designer  to  prefer  CPVC  material  over  metal  for  fire  sprinkler  systems.  In  case 
of  fire  it  is  self  extinguishing  because  of  its  high  Limiting  Oxygen  Index  (LOI)  of  60  and  it  requires  very  high 
percentage  of  oxygen  in  the  atmosphere  to  keep  burning. 

CPVC  pipes  have  already  replaced  steel  pipes  for  installation  of  automatic  sprinkler  fire  extinguishing  system  in 
most  of  the  countries  across  the  world  and  are  successfully  rendering  trouble  free  service  since  1986. 

In  the  formulation  of  this  standard  considerable  assistance  has  been  derived  from  IS  15778  :  2007  'Chlorinated 
polyvinyl  chloride  (CPVC)  pipes  for  potable  hot  and  cold  water  distribution  supplies  —  Specification'  and 
Underwriters  Laboratories,  U.S.  (UL  1821  :  2006  Thermoplastic  sprinkler  pipe  and  fittings  for  fire  protection 
services').  The  dimensions  of  CPVC  pipes  covered  in  this  standard  are  in  IPS  (Iron  Pipe  Size)  and  are  fully 
compatible  with  existing  steel  pipes  as  per  IS  1239  :  2004  'Steel  tubes,  tubulars  and  other  wrought  steel  fittings 
—  Specification'. 

Along  with  standard  tests  for  CPVC  pipes  other  important  test  such  as  Kinking  test,  Fire  exposure  test  and 
Flammability  test  have  been  included  in  this  standard  to  ensure  integrity  and  stability  of  the  fire  sprinkler  system. 

This  standard  also  provides  detailed  recommendatory  information  regarding  jointing  procedures  and  installation 
techniques. 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with  the  final  value, 
observed  or  calculated,  expressing  the  results  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  2  :  1960  'Rules  for  rounding  off  numerical  values  (revised)' .  The  number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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CHLORINATED  POLYVINYL  CHLORIDE  (CPVC)  PIPES 

FOR  AUTOMATIC  SPRINKLER  FIRE  EXTINGUISHING 

SYSTEM  —  SPECIFICATION 


1  SCOPE 

This  standard  covers  requirements  and  test  methods 
for  chlorinated  polyvinyl  chloride  pipes  for  installation 
of  automatic  sprinkler  fire  extinguishing  systems  in 
accordance  with  IS  1 5 1 05  for  light  hazard  occupancies 
in  maximum  area  of  125  m2.  This  standard  also  covers 
recommendatory  information  for  jointing  of  pipes  and 
installation  of  CPVC  piping  system.  These  CPVC  pipes 
are  recommended  for  wet  piping  system  only. 

2  REFERENCES 

The  standards  listed  in  Annex  A  contain  provisions, 
which  through  reference  in  this  text  constitute 
provisions  of  this  standard.  At  the  time  of  publication 
the  editions  indicated  were  valid.  All  standards  are 
subject  to  revision  and  parties  to  agreements  based  on 
this  standard  are  encouraged  to  investigate  the 
possibility  of  applying  the  most  recent  editions  of  the 
standards  indicated  in  Annex  A. 

3  TERMINOLOGY 

For  the  purpose  of  this  standard,  the  following 
definitions  shall  apply: 

3.1  Nominal  Size  (DN)  —  The  numerical  designation 
for  the  size  of  a  pipe,  other  than  a  pipe  designated  by 
thread  size,  which  is  a  convenient  round  number 
approximately  equal  to  the  manufacturing  dimensions 
in  mm. 

3.2  Average  Outside  Diameter  (dn)  —  The  specified 
outside  diameter,  in  mm,  assigned  to  a  nominal  size. 

3.3  Outside  Diameter  at  any  Point  (de)  —  The  value 
of  the  measurement  of  the  outside  diameter  of  a  pipe 
through  its  cross-section  at  any  point  of  the  pipe 
rounded  off  to  the  nearest  0.1  mm. 

3.4  Mean  Outside  Diameter  (dem)  —  The  quotient  of 
the  outer  circumference  of  a  pipe  and  3. 142  (n)  in  any 
cross-section,  rounded  off  to  the  nearest  0.1  mm. 

3.5  Minimum  Mean  Outside  Diameter  (dem  Min)  — 
The  minimum  value  of  the  mean  outside  diameter 
specified  for  a  given  nominal  size. 


3.6  Maximum  Mean  Outside  Diameter  ((dem  Min)) 

—  The  maximum  value  of  the  mean  outside  diameter 
specified  for  a  given  nominal  size. 

3.7  Out-of-Roundness  (Ovality)  —  The  difference 
between  the  measured  maximum  and  measured 
minimum  outside  diameter  at  the  same  cross-section 
of  the  pipe. 

3.8  Nominal  Wall  Thickness  (en)  —  The  numerical 
designation  of  the  wall  thickness  of  a  component, 
which  is  a  convenient  round  number,  approximately 
equal  to  the  manufacturing  dimension  in  mm. 

3.9  Wall  Thickness  at  any  Point  (e)  —  The  value  of 
the  measurement  of  the  wall  thickness  at  any  point 
around  the  circumference  of  pipe,  rounded  off  to  the 
nearest  0.1  mm. 

3.10  Minimum  Wall  Thickness  at  any  Point  (eMin) 

—  The  minimum  value  for  the  wall  thickness  at  any 
point  around  the  circumference  of  a  pipe,  rounded  off 
to  the  nearest  0. 1  mm. 

3.11  Maximum  Wall  Thickness  at  any  Point  (eMax) 

—  The  maximum  value  for  the  wall  thickness  at  any 
point  around  the  circumference  of  a  pipe,  rounded  off 
to  the  nearest  0. 1  mm. 

3.12  Mean  Wall  Thickness  (em)  —  The  arithmetic 
mean  of  at  least  four  measurements  regularly  spaced 
around  the  circumference  and  in  the  same  cross-section 
of  a  pipe,  including  the  measured  minimum  and 
measured  maximum  values  of  the  wall  thickness  in  that 
cross-section  and  rounded  off  to  the  nearest  0. 1  mm. 

3.13  Tolerance  —  The  permitted  variations  of  the 
specified  value  of  a  quantity,  expressed  as  the  difference 
between  the  permitted  maximum  and  the  permitted 
minimum  values. 

3.14  Working  Pressure  (PN)  —  The  numerical 
designation  of  a  pipe  related  to  the  mechanical 
characteristics  of  that  pipe  used  for  reference  purposes. 

3.15  Tests 

3.15.1  Type  Tests  —  Tests  carried  out  whenever  a 
change  is  made  in  the  composition  or  in  the  size/series 
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in  order  to  establish  the  suitability  and  the  performance 
capability  of  the  pipe. 

3.15.2  Acceptance  Tests  —  Tests  carried  out  on  samples 
taken  from  a  lot  for  the  purpose  of  acceptance  of  the  lot. 

3.16  Virgin  Material  —  Material  in  such  form  as 
granules  or  powder  that  has  not  been  subjected  to  use 
or  processing  other  than  that  required  for  its 
manufacture  and  to  which  no  re-processible  or 
recyclable  material(s)  have  been  added. 

3.17  Own  Rework  Material  —  Material  prepared 
from  rejected  unused  pipes,  including  the  trimmings 
from  the  production  of  pipes,  which  will  be  reprocessed 
in  a  manufacturer's  plant  by  a  process  such  as  extrusion 
and  for  which  the  complete  formulation  is  known. 

3.18  Standard  Thermoplastic  Pipe  Dimension  Ratio 

(SDR)  —  The  standard  thermoplastic  pipe  dimension 
ratio  (SDR)  is  the  ratio  of  pipe  diameter  to  wall  thickness. 

3.19  Sprinkler  System  —  The  entire  means  of  providing 
sprinkler  protection  in  the  premises  comprising  one  or 
more  sprinkler  installation,  the  pipe  work  to  the 
installation  and  the  water  supply/supplies  except  town 
mains  and  bodies  of  water  such  as  lakes  or  canals. 

3.20  Installation,  Wet  Pipe  —  An  installation  in  which 
the  pipe  work  is  always  charged  with  water. 

3.21  Light  Hazard  Occupancies  —  Non-industrial 
occupancies  where  the  areas  of  rooms  ,  corridors,  halls 
etc,  are  not  more  than  125  m2  and  above  are  bounded 
by  masonry  or  RCC  walls  up  to  the  roof  and  door 
openings  therein  protected  by  doors. 

3.22  Hangers  —  An  assembly  for  suspending  pipe 
work  from  the  elements  of  building  structure. 

4  NOTATION 

The  following  notation  (symbols)  shall  apply  in  this 
standard: 

dn  =  nominal  outside  diameter 

ds  =  outside  diameter  at  any  point 

dem  =  mean  outside  diameter 

<fem  Max     =  maximum  mean  outside  diameter 

minimum  mean  outside  diameter 

nominal  size 
e  =  wall  thickness  at  any  point 

em  =  mean  wall  thickness 

e  vt„         =  maximum  wall  thickness  at  any  point 


em,  Min 

DN 


Max 


Min 


minimum  wall  thickness  at  any  point 


en  =  nominal  wall  thickness 

L0  =  overall  length  of  the  pipe 

Le  =  effective  length  of  the  pipe 


PN  =  nominal  pressure  (working  pressure) 

fT  =  de-rating  factor  for  water  temperatures 

p  =  material  density 

a  =  hydrostatic  stress 

Cs  =  design  stress. 

5  CLASSIFICATION  OF  PIPES 

The  working  pressure  of  pipes  is  2.17  Mpa  (315  PSI) 
at  23°C  and  1.21  Mpa  (175  PSI)  at  65°C. 

6  COMPOSITION 

6.1  The  material  from  which  the  pipe  is  produced  shall 
consist  substantially  of  chlorinated  polyvinyl  chloride. 
Additives  may  be  added  that  are  needed  to  facilitate 
the  manufacture  of  the  pipe  and  the  production  of  sound 
and  durable  pipe  of  good  surface  finish,  mechanical 
strength  and  opacity  under  conditions  of  use.  None  of 
these  additives  shall  be  used  separately  or  together  in 
quantities  sufficient  to  constitute  a  toxic,  organoleptic 
or  microbial  growth  hazard  or  materially  to  impair  the 
fabrication,  or  to  impair  the  chemical,  physical  or 
mechanical  properties  (in  particular  long-term 
mechanical  strength  and  impact  strength)  as  defined 
in  this  standard. 

6.2  Compound  Properties 

6.2.1  The  compound  shall  meet  the  requirement  of 
IS  15225  for  chlorinated  polyvinyl  chloride  compound 
used  for  pipes  and  fittings.  As  per  designation  system 
given  in  4.2  of  IS  15225,  it  shall  have  minimum 
performance  designation  of  D.P  1 10-2-3-2. 

6.2.2  Compound  Chlorine  Content 

The  chlorinated  polyvinyl  chloride  pipe  compounds 
containing  additives  such  as  modifiers,  lubricants, 
fillers,  etc,  from  which  the  pipes  are  to  be 
manufactured,  shall  have  chlorine  content  not  less  than 
55  percent  when  tested  as  per  Annex  B  of  IS  15778. 

6.2.3  Density 

The  chlorinated  polyvinyl  chloride  pipe  compounds 
containing  additives  such  as  modifiers,  lubricants, 
fillers,  etc,  from  which  the  pipes  are  to  be  manu- 
factured, shall  have  a  density  between  1510  kgm/m2  and 
1  540  kgm/m2,  when  tested  in  accordance  with 
IS  13360  (Part  3/Sec  1). 

6.2.4  Flammability  Test 

The  CPVC  specimen  shall  be  tested  for  flammability 
test  as  per  Annex  C. 

7  DIMENSIONS  OF  PIPES 

7.1  The  outside  diameter  at  any  point  and  wall  thickness 
shall  be  as  given  in  Table  1 . 
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7.1.1  Diameter 

The  outside  diameter  and  outside  diameter  at  any  point 
as  given  in  Table  1  shall  be  measured  according  to  the 
method  given  in  IS  12235  (Part  1). 

7.1.1.1  Diameter  at  any  point 

The  difference  between  the  measured  maximum 
outside  diameter  and  measured  minimum  outside 
diameter  in  the  same  cross-section  of  pipe  (also  called 
tolerance  on  ovality)  shall  not  exceed  the  greater  of 
the  following  two  values: 

a)  0.5  mm,  and 

b)  0.012  grounded  off  to  the  nearest  0.1  mm. 

7.1.2  Wall  Thickness 

The  wall  thickness  of  the  pipes  shall  be  as  given  in 
Table  1. 

Wall  thickness  shall  be  measured  by  any  of  the  three 
methods  given  in  IS  12235  (Part  1).  To  check  the 
conformity  of  the  wall  thickness  of  the  pipe  throughout 
its  entire  length,  it  is  necessary  to  measure  the  wall 
thickness  of  the  pipe  at  any  point  along  its  length.  This 
shall  be  done  by  curing  the  pipe  at  any  point  along  its 
length  and  measuring  the  wall  thickness  as  above. 
Alternatively,  to  avoid  destruction  of  the  pipe,  non- 
destructive testing  methods  such  as  the  use  of  ultrasonic 
wall  thickness  measurement  gauges  shall  be  used  at 
any  four  points  along  the  length  of  the  pipe. 

7.1.2.1  Tolerance  on  wall  thickness 

a)  For  pipes  of  minimum  wall  thickness  6  mm 
or  less,  the  permissible  variation  between  the 
minimum  wall  thickness  (eMin)  and  the  wall 
thickness  at  any  point  (e),  (e  -eMin)  shall 
be  positive  in  the  form  of  +  y,  where 
y  =  0AeMm  +  0.2mm. 

b)  For  pipes  of  minimum  wall  thickness  greater 


than  6  mm,  the  permissible  variation  of  wall 
thickness  shall  again  be  positive  in  the  form 
of  +  y,  where  v  would  be  applied  in  two  parts. 

c)  The  average  wall  thickness  shall  be 
determined  by  taking  at  least  six 
measurements  of  wall  thickness  round  the 
pipe  and  including  both  the  absolute 
minimum  and  absolute  maximum  measured 
values.  The  tolerance  applied  to  this  average 
wall  thickness  from  these  measurements  shall 
be  within  the  range  0.1eMin  +  0.2  mm  (see 
Table  1). 

d)  The  maximum  wall  thickness  at  any  point 
shall  be  within  the  range  0.15eMin  (see 
Table  1). 

e)  The  results  of  these  calculations  for  checking 
tolerance  shall  be  rounded  off  to  the  nearest 
0.1  mm. 

7.1.3  Length 

7.1.3.1  Effective  length  (Le) 

If  the  length  of  a  pipe  is  specified,  the  effective  length 
shall  not  be  less  than  that  specified.  The  preferred 
effective  length  of  pipes  shall  be  3,  5  or  6  m.  The  pipes 
may  be  supplied  in  other  lengths  where  so  agreed  upon 
between  the  manufacturer  and  the  purchaser. 

8  PIPE  ENDS 

The  ends  of  the  pipes  meant  for  solvent  cementing  shall 
be  cleanly  cut  and  shall  be  reasonably  square  to  the 
axis  of  the  pipe  or  may  be  chamfered  at  the  plain  end. 

9  PHYSICAL  AND  CHEMICAL  CHARACTERISTICS 

9.1  Visual  Appearance 

The  colour  of  the  pipes  shall  be  orange.  Slight 
variations  in  the  appearance  of  the  colour  are  permitted. 


Table  1  Dimensions  of  Chlorinated  Polyvinyl  Chloride  Fire  Sprinkler  Pipes 

(Clauses  7.1,  7.1.1  and  7.1.2) 

All  dimensions  in  millimetres. 


SI 

Nominal 

Average 

Mean  Outside 

Outside 

Wall  Thickness 

No. 

Size 

Outside 

Diameter 

Diameter  at 

SDR  13.5 

Diameter 

any 

Point 

Min 

Max 

r 
Min 

Max 

Avg. 

Min 

Max 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

(10) 

i) 

20 

26.70 

26.60 

26.80 

26.50 

27.00 

2.47 

1.98 

2.49 

ii) 

25 

33.40 

33.30 

33.50 

33.20 

33.70 

2.97 

2.46 

2.97 

in) 

32 

42.20 

42.10 

42.30 

42.00 

42.50 

3.63 

3.12 

3.63 

iv) 

40 

48.20 

48.10 

48.30 

48.00 

48.50 

4.09 

3.58 

4.09 

v) 

50 

60.30 

60.20 

60.40 

60.00 

60.60 

5.00 

4.47 

5.00 

vi) 

65 

73.00 

72.90 

73.10 

72.60 

73.40 

6.07 

5.41 

6.07 

vii) 

80 

88.90 

88.70 

89.10 

88.50 

89.30 

7.37 

6.58 

7.37 
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9.1.1  The  internal  and  external  surfaces  of  the  pipe 
shall  be  smooth,  clean  and  free  from  grooving  and  other 
defects. 

9.2  Opacity 

The  wall  of  the  plain  pipe  shall  not  transmit  more  than 
0.2  percent  of  the  visible  light  falling  on  it  when  tested 
in  accordance  with  IS  12235  (Part  3). 

9.3  Reversion  Test 

When  tested  by  the  method  prescribed  in  IS  12235 
(Part  5/Sec  1  and  Sec  2),  a  length  of  pipe  200  ±  20  mm 
long  shall  not  alter  in  length  by  more  than  5  percent. 

9.4  Vicat  Softening  Temperature 

When  tested  by  the  method  prescribed  in  IS  12235 
(Part  2),  the  Vicat  softening  temperature  of  the 
specimen  shall  not  be  less  than  1 10°C. 

9.5  Density 

When  tested  in  accordance  with  IS  12235  (Part  14), 
the  density  of  the  pipes  shall  be  between  1  510  kg/m3 
and  1  540  kg/m3. 

9.6  Fire  Exposure  Test 

CPVC  pipes  and  fittings  shall  be  fire  tested  for  10  min 
as  per  the  test  procedure  given  in  Annex  B.  During  the 
fire  testing  pipe  and  fittings  assemblies  shall  not  burst, 
separate  or  leak  and  shall  maintain  the  sprinkler  in  the 
intended  operating  position.  Following  the  fire 
exposure,  the  pipe  and  fitting  assemblies  shall 
withstand  an  internal  hydrostatic  pressure  equal  to  the 
maximum  rated  pressure  for  5  min  without  rupture  or 
leaks. 

9.7  Flammability  Test 

When  tested  in  accordance  with  Annex  C,  it  should 
pass  V-0  rating. 

10  MECHANICAL  PROPERTIES 

10.1  Hydrostatic  Characteristics 

10.1.1  Short  Term  Test 

When  subjected  to  internal  hydrostatic  pressure  test  in 
accordance  with  the  procedure  given  in  IS  12235 
(Part  8/Sec  1),  the  representative  pipe  sample  shall 
withstand  for  1  min  without  rupture,  separation  or 
leakage  an  internal  hydrostatic  pressure  of  five  times 
the  rated  pressure  at  room  temperature. 

10.1.2  Long  Term  Test 

When  subjected  to  internal  hydrostatic  pressure  test  in 
accordance  with  the  procedure  given  in  IS  12235 
(Part  8/Sec  1),  the  representative  pipe  sample  shall 


withstand  for  1  000  h  without  rupture,  separation  or 
leakage  an  internal  hydrostatic  pressure  of  2.55  MPa 
at  65°C. 

10.2  Resistance  to  External  Blow  at  0°C 

When  tested  by  the  method  prescribed  in  IS  15778, 
with  classified  striker  mass  and  drop  height  as  given 
in  Table  2,  the  pipe  shall  have  a  true  impact  rate  of  not 
more  than  10  percent. 

Table  2  Classified  Striker  Mass  and  Drop  Height 
Conditions  for  the  Falling  Weight  Impact  Test 


SI 

Nominal  Pipe 

Mass  of  Falling 

Falling  Height 

No. 

Size 

Weight 

mm 

Kg 

mm 

(1) 

(2) 

(3) 

(4) 

i) 

20 

0.5 

400 

ii) 

25 

0.5 

500 

i.i) 

32 

0.5 

600 

iv) 

40 

0.5 

800 

V) 

50 

0.5 

1  000 

VI) 

65 

0.8 

1  000 

vii) 

80 

0.8 

1  200 

10.3  Flattening  Test 

When  tested  by  the  method  prescribed  in  IS  12235 
(Part  19),  pipe  shall  show  no  signs  of  cracking,  splitting 
and  breaking. 

10.4  Tensile  Strength 

When  tested  by  the  method  prescribed  in  IS  12235 
(Part  13),  the  tensile  strength  at  yield  shall  not  be  less 
than  53  MPa  at  27±  2°C. 

10.5  Kinking  Resistance  Test 

10.5.1  Sample  of  the  pipe  shall  not  kink  at  or  above 
the  minimum  bending  radius  values  specified  in  Table  3 
when  tested  in  accordance  with  10.5.2  and  10.5.3. 

10.5.2  Three  samples  of  same  pipe  size  are  to  be  drawn 
and  conditioned  for  24  h.  The  conditions  are  first  at 
-18  ±  2°C,  second  at  27  ±  2°C  and  third  at  65  ±  2°C 
respectively. 

10.5.3  Immediately  after  conditioning,  each  sample  is 
to  be  bent  with  the  bending  radius  of  the  pipe  gradually 
reduced  until  kinking  occurs. 

10.6  CPVC  fire  sprinkler  pipes  and  fittings  — 
solvent  cement  for  jointing  system  requirements  are 
given  at  Annex  D. 


11  SAMPLING 
CONFORMITY 


AND       CRITERIA      FOR 


The  sampling  procedure  and  criteria  for  conformity 
shall  be  as  given  in  Annex  E. 
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Table  3  Kinking  Resistance  Test 

(Clause  10.5.1) 


Pipe 

Size 


Pipe  Length,  mh 


10 


Permissible  Bending  Deflections  SDR  13.5  (23°C) 
cm 


11 


12 


13 


14 


20 

8.6 

34.3 

77.1 

137.1 

214.2 

308.4 

419.8 

548.3 

694.0 

856.7 

1  036.7 

^~ 

25 

6.8 

27.4 

61.6 

109.5 

171.0 

246.3 

335.2 

437.8 

554.1 

684.1 

827.8 

985.1 

32 

5.4 

21.7 

48.8 

86.7 

135.5 

195.1 

265.5 

346.8 

439.0 

541.9 

655.7 

780.4 

915.8 

40 

4.7 

18.9 

42.6 

75.8 

118.4 

170.4 

232.0 

303.0 

383.5 

473.5 

572.9 

681.8 

800.2 

928.0 

50 

3.8 

15.2 

34.1 

60.6 

94.7 

136.4 

185.6 

242.4 

306.8 

378.8 

458.3 

545.4 

640.1 

742.4 

65 

3.1 

12.5 

28.2 

50.1 

78.2 

112.6 

153.3 

200.3 

253.4 

312.9 

378.6 

450.6 

528.8 

613.3 

80 

2.6 

10.3 

23.1 

41.1 

64.3 

92.5 

125.9 

164.5 

208.2 

257.0 

311.0 

370.1 

434.4 

503.8 

12  MARKING 

12.1  Each  pipe  shall  be  clearly  and  indelibly  marked 
in  ink/paint  or  hot  embossed  on  white  base  at  intervals 
of  not  more  than  3  m.  The  marking  shall  show  the 
following: 

a)  Manufacturer's  name  or  trade-mark; 

b)  Nominal  pipe  size; 

c)  Class  of  pipe  and  pressure  rating/temperature; 

d)  Batch  or  lot  number,  or  date/time  of  manufacture; 

e)  The  word  CPVC  Fire  sprinkler  pipe;  and 


f)     BIS  Certification  marking. 

12.2  BIS  Certification  Marking 

Each  pipe  may  also  be  marked  with  the  Standard  Mark. 

12.2.1  The  use  of  the  Standard  Mark  is  governed  by 
the  previsions  of  the  Bureau  of  Indian  Standards  Act, 
1986  and  the  Rules  and  Regulations  made  there  under. 
Details  of  conditions  under  which  a  license  for  the  use 
of  the  Standard  Mark  may  be  granted  to  the 
manufacturers  or  the  producers  may  be  obtained  from 
the  Bureau  of  Indian  Standards. 


ANNEX  A 

(Clause  2) 

LIST  OF  REFERRED  INDIAN  STANDARDS 


IS  No. 
1239  :  2004 


4905  :  1968 
12235 

(Part  1)  :  2004 
(Part  2)  :  2004 

(Part  3)  :  2004 
(Part  4)  :  2004 

(Part  5)  :  2004 
Sec  1  :  2004 
Sec  2  :  2004 


Title 

Steel  tubes,  tubulars  and  other 

wrought       steel       fittings       — 

Specification 

Methods  for  random  sampling 

Thermoplastic  pipes  and  fittings  — 

Methods  of  test  (first  revision) 

Measurement  of  dimensions 

Determination  of  Vicat  softening 

temperature 

Test  for  opacity 

Determining  the  detrimental  effect  on 

the  composition  of  water 

Longitudinal  reversion 

Determination  methods 

Determination  parameters 


IS  No.  Title 

(Part  8/Sec  1)  :    Resistance  to  internal  hydrostatic 
2004  pressure,  Section  1  Resistance  to 

internal  hydrostatic  pressure  at 

constant  internal  water  pressure 
(Part  10)  :  2004  Determination  of  organotin  as  tin 

aqueous  solution 
(Part  13)  :  2004  Determination  of  tensile  strength  and 

elongation 
(Part  14)  :  2004  Determination  of  density/relative 

density  (specific  gravity) 
(Part  19)  :  2004  Flattening  test 
1 3360  Plastics  —  Method  of  testing  :  Part  3 

(Part  3/Sec  1)  :    Physical  and  dimensional  properties, 
1995  Section  1  Determination  of  density 

and  relative  density  of  non-cellular 

plastics 


IS  16088  :  2012 


IS  No.  Title 

15105  :  2002  Design  and  installation  of  fixed 
automatic  sprinkler  fire  extinguishing 
systems  —  Code  of  practice 

15225  :  2002  Chlorinated  polyvinyl  chloride 
compounds  used  for  pipes  and 


IS  No.  Title 

fittings  —  Specification 
15778  :  2007        Chlorinated  polyvinyl  chloride 
(CPVC)  pipes  for  potable  hot  and 
cold  water  distribution  supplies  — 
Specification 


ANNEX  B 

{Clause  9.6) 

FIRE  EXPOSURE  TEST 


B-l  FIRE  EXPOSURE  TEST 

B-l.l  The  fire  source  employed  in  these  tests  is  to  consist 
of  a  square  steel  pan  containing  /(-heptane.  The  pan  is 
to  be  a  size  of  0.46  m2  and  300  mm  deep,  constructed  of 
steel  not  less  than  6.4  mm  thick.  The  pan  is  to  be  liquid 
tight  and  the  top  edges  are  to  be  reinforced  by  a 
continuous  steel  angle  section.  The  fire  source  pan  is  to 
be  filled  with  23.7  litre  of  w-heptane  having  the 
characteristics  specified  as  given  ibelow.  The  pan  is  to 
be  placed  in  a  square  0.92  m2  liquid  tight  pan,  300  mm 
deep,  constructed  of  steel  not  less  than  6.4  mm  thick 
with  the  top  edge  reinforced  by  a  continuous  steel  angle. 
The  0.92  m2  pan  is  to  be  filled  with  water  and  fresh 
water  is  to  be  flowed  into  it  during  the  fire  test. 

ra-haptane  Characteristics 


Minimum  initial  boiling  point 
Maximum  dry  point 
Specific  gravity 


90°C 

100°C 

0.69-0.73  gm/cc 


B-1.2  The  test  room  employed  for  these  tests  is  to  be 
essentially  draft  free  and  is  not  to  be  smaller  than 
9.1  m  x  9.1  m  x  4.6  m  high.  A  3.7  m  wide  by  7.3  m 
long  test  ceiling  is  to  be  installed  approximately  2.4  m 
above  the  floor. 

B-1.3  The  piping  arrangements  is  to  be  attached  to  a 
water  supply  capable  of  supplying  a  pressure  equal  to 
the  maximum  rated  pressure  at  the  inlet  of  the  piping. 
The  system  water  supply  is  to  be  equipped  with  flow 
meters  and  pressure  gauges. 

B-2  FIRE  TEST  WITH  LOW  FLOWTNG  PRESSURE 

B-2.1  The  test  is  to  be  conducted  with  closed  pendent 
sprinklers  installed  as  a  maximum  4.6  m  (15  feet) 


spacing  at  the  ends  of  a  balanced  flow  piping 
arrangement.  The  piping  arrangement  is  to  be 
connected  to  the  water-supply.  The  piping  is  to  have 
an  initial  static  pressure  of  7.0  kg/cm2  to  8.0  kg/cm2 
which  is  then  to  be  adjusted  to  maintain  the  specified 
flow  after  sprinkler  operation,  {see  Fig.  1). 

B-2.2  If  the  piping  is  intended  to  be  installed  at  the 
ceiling  wall  junction,  a  test  is  also  be  conducted  with 
two  standard  side  wall  sprinklers  installed  at  a 
maximum  4.3  m  spacing  at  the  end  of  a  balanced  flow 
piping  arrangement.  The  piping  arrangement  is  to  be 
connected  to  the  water  supply.  The  piping  is  to  have 
an  initial  static  pressure  of  7.0  kg/cm2  to  8.0  kg/cm2 
which  is  then  to  be  adjusted  to  maintain  the  specified 
flow  after  sprinkler  operation,  {see  Fig.  2). 

B-2. 3  The  test  timer  and  temperature  measuring 
equipment  are  to  be  started  when  the  test  pan  is  ignited. 
The  sprinklers  are  to  be  allowed  to  operate 
automatically.  After  operation  of  each  sprinkler,  the 
flow  is  to  be  adjusted  to  maintain  a  total  flow  equal  to 
a  maximum  of  22.5  g/m  per  sprinklers. 

B-2.4  After  10  min  the  fire  source  in  the  pan  is  to  be 
extinguished  and  the  water  supply  to  the  sprinklers  is 
to  be  turned  off  a  maximum  of  5  min  after  the  fire 
source  is  extinguished. 

B-3  FIRE  TEST  WITH  MAXIMUM  RATED 
FLOWING  PRESSURE 

The  tests  described  in  B-2.1  to  B-2.4  are  to  be  repeated 
with  the  pressure  equal  to  the  maximum  rated  pressure 
introduced  into  the  inlet  of  the  piping  arrangement. 
After  sprinkler  operation,  90  percent  of  the  maximum 
rated  pressure  is  to  be  maintained. 
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NOTE  —  Fire  source  is  to  be  centered  directly  under  piping  tee. 

Fig.  1  General  Test  Arrangement  —  Sprinkler  Other  Than  Sidewall 
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Q    -     HORIZONTAL    SIDEWALL    SPRINKLER 


NOTE  —  Fire  source  is  to  be  directly  under  piping  tee. 

Fig.  2  General  Test  Arrangement  —  Sidewall  Sprinkler 
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ANNEX  C 

(Clause  9.7) 

FLAMMABILITY  TEST 


C-l  Flammability  test  shall  be  carried  out  on  a  set  of 
five  specimens  taken  from  a  CPVC  pipe  of  40  mm 

1—      diameter  with  the  following  requirements: 

Criteria  Conditions  V-0 

After  flame  time  for  each  individual  <10  s 

specimen  f,  or  t2 
Total  after  flame  time  for  any  condition     <50  s 

set  (?,  plus  t2  for  the  5  specimens) 
After  flame  plus  afterglow  time  for  each    <30  s 

individual  specimen  after  the  second 

flame  application  (t2  +  t3) 
After  flame  or  afterglow  of  any  specimen      No 

up  to  the  holding  clamp 
Cotton  indicator  ignited  by  flaming  particles  No 

particles  or  drops 

C-2  If  only  one  specimen  from  a  set  of  five  specimens 
does  not  comply  with  the  requirements,  another  set  of 
five  specimens  is  to  be  tested.  In  the  case  of  the  total 
number  of  seconds  of  flaming,  an  additional  set  of  five 
specimens  is  to  be  tested,  if  the  totals  are  in  the  range 
of  51 -55  s  for  V-0  rating. 

C-3  TEST  APPARATUS 

C-3.1  Laboratory  Fume  Hood  —  Laboratory  fume 
hood  having  inside  volume  of  at  least  0.5  m3  is  to  be 
used  when  testing  the  specimens.  The  chamber  is  to 
permit  observation  and  is  to  be  draft  free  while 
permitting  normal  thermal  circulation  of  air  past  the 
specimen  during  burning.  For  safety  and  convenience, 
it  is  desirable  that  this  enclosure  be  fitted  with  an 
evacuation  device,  such  as  an  exhaust  fan,  to  remove 
products  of  combustion  which  may  be  toxic.  However, 
it  is  important  to  note  that  the  device  shall  be  turned 
off  during  the  actual  test  and  started  again  immediately 
after  the  test  to  remove  the  products  of  combustion. 

C-3.2  Laboratory  Burner  —  A  laboratory  type  burner 
having  a  tube  with  a  length  of  100  ±  10  mm  and  an 
inside  diameter  of  9.5  ±  0.3  mm.  The  barrel  is  not  to 
be  equipped  with  an  end  attachment,  such  as  stabilizer. 

C-3.3  Ring  Stands  —  Laboratory  ring  stands  with 
clamps  or  equivalent,  for  horizontal  or  vertical 
positioning  of  the  specimen  and/or  wire  gauze. 
Laboratory  ring  stands  with  clamps  adjustable  to  the 
desired  angles  and  heights,  or  a  support  gauze  holder 
constructed  from  aluminum  or  steel,  or  equivalent 
equipment. 


C-3. 4  Gas  Supply  —  A  supply  of  methane  gas 
(minimum  98  percent  pure)  with  regulator  and  meter 
for  uniform  gas  flow. 

C-3. 5  Conditioning  Room  or  Chamber  —  It  is 

capable  of  being  maintained  at  23  ±  2°C  and  a  relative 
humidity  of  50  ±  5  percent. 

C-3.6  Micrometer  —  It  is  capable  of  being  read  to 
0.01  mm. 

C-3.7  Conditioning  Oven — A  full  draft  air  circulating 
oven,  minimum  of  5  air  changes  per  hour,  capable  of 
being  maintained  at  70  ±  1°C. 

C-3.8  Micrometer/Pressure  Gauge  —  A  gauge 
capable  of  measuring  to  200  mm  of  water,  with 
increments  of  5  mm. 

C-3.9  Flow  Meter  —  A  rotameter  with  correction 
curves  appropriate  for  the  gas  or  a  mass  flow  meter 
with  ±  2  percent  accuracy. 

C-4  TEST  SPECIMEN 

Standard  bar  specimens  are  to  be  125  ±  5  mm  long  by 
13.0  ±  0.5  mm  wide,  and  provided  in  the  minimum 
and  maximum  thicknesses.  The  maximum  thickness 
is  not  to  exceed  13  mm.  Specimens  in  intermediate 
thicknesses  are  also  to  be  provided  and  shall  be  tested, 
if  the  results  obtained  on  the  minimum  and  maximum 
thickness  indicate  inconsistent  test  results.  Intermediate 
thicknesses  are  not  to  exceed  increments  of  3.2  mm. 
Also,  the  edges  are  to  be  smooth,  and  the  radius  on  the 
corners  is  not  to  exceed  1.3  mm. 

C-5  CONDITIONING 

C-5.1  Two  sets  of  five  specimens  are  to  be 
preconditioned  at  23  ±  2°C  and  50  ±  5  percent  relative 
humidity  for  a  minimum  of  48  h  (in  case  the  first  set  of 
the  five  specimen  fails,  the  second  set  of  five  specimen 
to  be  tested). 

C-5. 2  Two  sets  of  five  specimens  are  to  be 
preconditioned  in  an  air  circulating  oven  for  168  h  at 
70  ±  1°C  and  then  cooled  in  the  desiccator  for  at  least 
4  h  at  room  temperature,  prior  to  testing. 

C-6  PROCEDURE 

C-6.1  Clamp  the  specimen  from  the  upper  6  mm  of 
the  specimen,  with  the  longitudinal  axis  vertical,  so 
that  the  lower  end  of  the  specimen  is  300  ±  10  mm 
above  a  horizontal  layer  of  not  more  than  0.08  g  of 
absorbent  100  percent  cotton  thinned  to  approximately 
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50  mm  x  50  mm  and  a  maximum  thickness  of  6  mm 
(see  Fig.  3). 

C-6.2  The  methane  gas  supply  to  the  burner  shall  be 
arranged  as  in  Fig.  4  and  adjusted  to  produce  a  gas 
flow  rate  of  105  ml/min  with  a  back  pressure  less  than 
10  mm  of  water. 


C-6.3  Adjust  the  burner  to  produce  a  blue  flame  20  ± 
1  mm  high.  The  flame  is  obtained  by  adjusting  the 
gas  supply  and  air  ports  of  the  burner  until  a  20  ±  1 
mm  yellow-tipped  blue  flame  is  produced.  Increase 
the  air  supply  until  the  yellow  tip  just  disappears. 
Measure  the  height  of  the  flame  again  and  readjust  it 
if  necessary. 
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Fig.  3  Vertical  Burning  Test  For  V  -  0,  V  -  1,  Vu  2  Classification 
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C-6.4  Apply  the  flame  centrally  to  the  middle  point  of 
the  bottom  edge  of  specimen  so  that  the  top  of  the 
burner  is  10  ±  1  mm  below  that  point  of  the  lower  end 
of  the  specimen,  and  maintain  it  at  that  distance  for 
10  ±  0.5  s,  moving  the  burner  as  necessary  in  response 
to  any  changes  in  the  length  or  position  of  the  specimen. 
If  the  specimen  drips  molten  or  flaming  material  during 
the  flame  application,  tilt  the  burner  at  an  angle  of  up 
to  45°  and  withdraw  it  just  sufficiently  from  beneath 
the  specimen  to  prevent  material  from  dropping  into 
the  barrel  of  the  burner  while  maintaining  the 
10  ±  1  mm  spacing  between  the  centre  of  the  top  of 
the  burner  and  the  remaining  portion  of  the  specimen, 
ignoring  any  strings  of  molten  material.  After  the 
application  of  the  flame  to  the  specimen  for  10  ±  0.5  s, 
immediately  withdraw  the  burner  at  a  rate  of 
approximately  300  mm/s,  to  a  distance  at  least  150 
mm  away  from  the  specimen  and  simultaneously 
commence  measurement  of  the  after  flame  time  ti  in 
seconds.  Record  ?,. 

C-6.5  As  soon  as  after  flaming  of  the  specimen  ceases, 
even  if  the  burner  has  not  been  withdrawn  to  the  full 
150  mm  distance  from  the  specimen,  immediately 
place  the  burner  again  under  the  specimen  and  maintain 
the  burner  at  a  distance  of  10  ±  1  mm  from  the 
remaining  portion  of  the  specimen  for  an  additional 
10  ±  0.5  s,  while  moving  the  burner  clear  of  dropping 
material  as  necessary.  After  this  application  of  the  flame 
to  the  specimen,  immediately  remove  the  burner  at  a 


rate  of  approximately  300  mm/s  to  a  distance  of  at  least 
150  mm  from  the  specimen  and  simultaneously 
commence  measurement  of  the  after  flame  time,  t2, 
and  the  afterglow  time,  t3.  Record  t2  and  t3 

NOTES 

1  If  it  is  difficult  to  visually  distinguish  between  flaming  and 
glowing,  a  small  piece  of  cotton  approximately  50  mm  square 
as  described  in  5.13,  is  to  be  brought  into  contact  with  the  area 
in  question  by  holding  with  tweezers.  Ignition  of  the  cotton 
will  be  indicative  of  flaming. 

2  If  the  test  flame  is  extinguished  during  either  flame 
application  the  test  specimen  is  to  be  disregarded  and  another 
specimen  is  to  be  tested.  The  only  exception  is  in  the  case 
where  the  test  flame  is  extinguished  as  a  direct  result  of  out- 
gassing  from  the  specimen.  In  this  case,  the  burner  shall  be 
reignited  immediately  and  reapplied  to  the  specimen  so  that 
the  total  time  of  application  is  10  ±  0.5  s. 

C-7  RESULTS 

The  following  are  to  be  observed  and  recorded: 

a)  After  flame  time  after  first  flame  application, 

b)  After   flame   time   after   second   flame 
application,  t2\ 

c)  After    glow    time    after    second    flame 
application,  t3\ 

d)  Whether  or  not  specimens  burn  up  to  the 
holding  clamp;  and 

e)  Whether  or  not  specimens  drip  flaming 
particles  that  ignited  the  cotton  indicator. 


ANNEX  D 

(Clause  10.6) 

RECOMMENDATORY  INFORMATION 


D-l  CPVC  FIRE  SPRINKLER  PIPES  AND 
FITTINGS  —  SOLVENT  CEMENT 
REQUIREMENTS 

D-l.l  Solvent  Cement  for  Jointing  System 

The  solvent  cement  used  in  jointing  CPVC  pipes  and 
fittings  for  sprinkler  system  shall  meet  the  following 
requirements: 

a)  Lap  Shear  Strength  —  The  minimum  average 
lap  shear  strength,  when  tested  in  accordance 
with  D-l. 1.1  shall  be  1.7  MPa  after  2  h  curing 
point  time,  3.4  MPa  after  10  h  curing  time, 
6.2  MPa  after  72  h  time. 

b)  Hydrostatic  Burst  Strength  —  The  minimum 
average  hydrostatic  burst  strength  test,  when 


tested  as  per  D-l.1.2  shall  be  2.8  MPa  after 
2  h  curing  time. 

D-l. 1.1  Lap  Shear  Test 

D-l. 1.1.1  A  minimum  of  5  specimens  shall  be  tested 
for  lap  shear  strength. 

D-l. 1.1.2  Cut  25  mm  x  25  mm  and  25  mm  x  50  mm 
sections  from  6  mm  thick  sheet  made  from  CPVC  with 
same  material  as  for  pipe.  Clean  the  surfaces  to  be 
adhered  to  with  a  cloth  soaked  in  methyl  ethyl  ketone 
or  acetone.  Using  25  mm  natural  bristle  brush  applies 
a  thin  layer  of  cement  to  the  complete  surface  of  a 
25  mm  x  25  mm  sheet  section  and  to  the  centre  of 
25  mm  x  50  mm  sheet  section.  Assemble  this  section 
immediately  and  rotate  the  25  mm  x  25  mm  section 
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180°  on  25  mm  X  50  mm  section,  within  5  s,  using 
light  hand  pressure  (approx  2  N). 

Place  the  assembled  test  specimen  on  a  clean  level 
surface  by  using  25  mm  x  50  mm  section  as  a  base 
{see  Fig.  5),  after  30  s,  place  a  2  kg  weight  on  test 
specimen  for  a  period  of  3  min  and  then  remove. 

Store  the  assembled  test  specimens  at  27±  2  °C  for  the 
specified  time  and  test  in  holding  fixture  as  shown  in 
Fig  6.  The  shear  speed  shall  be  1.25  mm/min.  Express 
the  result  in  MPa. 


ADHESIVE    BOND 


All  dimensions  in  millimetres. 

Fig.  5  Compression  Shear  Specimen 


SPECIMEN 


ADJUSTING  SCREW    FOR 
POSITIONING  SPECIMENS 


Fig.  6  Typical  Speicimen  Holding  Device 

D-l.1.2  Hydrostatic  Burst  Strength 

D-l.  1.2.1  A  minimum  of  5  specimens  shall  be  tested 
for  hydrostatic  burst  strength. 

D-l. 1.2.2  Use  63  mm  pipe  and  coupling  for  the  test. 
The  minimum  socket  depth  of  the  coupling  should  be 
38  mm.  The  dimensions  of  the  pipe  and  fitting  socket 
should  be  such  that  the  pipe  will  enter  the  socket  from 
1/3  to  2/3  of  the  full  socket  depth  dry  when  assembled 
by  hand. 

D-l. 1.2.3  Cut  the  pipe  into  150  mm  lengths,  and  joins 
the  couplings.  The  pipe  must  be  fully  bottomed  in  the 
fitting  socket.  Close  the  ends  of  the  test  specimens  with 
suitable  end  closures  for  pressure  testing.  Store  the 
specimen  at  27±  2°C  for  2  h  ±  5  min  then  test.  Increase 
the  internal  pressure  at  a  rate  of  1.4  MPa/min  ±  10 
percent  until  the  failure  occurs. 


D-2  CPVC  FIRE  SPRINKLER  PIPES  AND 
FITTINGS  —  JOINING  INSTRUCTION 

D-2.1  Cutting 

CPVC  pipe  can  be  easily  cut  with  a  ratchet  cutter,  a  wheel- 
type  plastic  tubing  cutter,  a  power  saw  or  a  fine  toothed 
saw.  Tools  used  to  cut  CPVC  must  be  designed  for  plastic 
use  and  must  be  in  good  condition  in  accordance  with 
the  tool  manufacturer's  recommendations.  It  is  important 
to  cut  the  pipe  square.  A  square  cut  provides  the  surface 
of  the  pipe  with  maximum  bonding  area.  If  any  indication 
of  damage  or  cracking  is  evident  at  the  pipe  end,  cut  off 
at  least  50  mm  beyond  any  visible  crack. 

D-2.2  Deburring  and  Bevelling 

Burrs  and  filings  can  prevent  proper  contact  between 
pipe  and  fitting  during  assembly,  and  must  be  removed 
from  the  outside  and  the  inside  of  the  pipe.  A 
chamfering/reaming  tool  or  a  file  is  suitable  for  this 
purpose.  A  slight  bevel  (approximately  10°  to  15°)  shall 
be  placed  at  the  end  of  the  pipe  to  ease  entry  of  the 
pipe  into  the  socket.  This  will  minimize  the  chance 
that  the  edges  of  the  pipe  will  wipe  solvent  cement 
from  the  fitting  socket  during  the  insertion  of  the  pipe. 

D-2.3  Solvent  Cement  Application 

Using  a  clean,  dry  rag,  wipe  loose  dirt  and  moisture 
from  the  fitting  socket  and  pipe  end.  Moisture  can  slow 
the  cure  time  and  at  this  stage  of  assembly,  excessive 
water  can  reduce  joint  strength. 

The  pipe  should  enter  the  fitting  socket  easily  one-third 
to  two-thirds  of  the  way.  Contact  between  the  pipe  and 
fitting  is  essential  in  making  a  good  joint.  This  contact 
allows  the  solvent  cement  (which  is  applied  in  the  next 
step)  to  effectively  join  the  pipe  and  fitting. 

Use  a  dauber  that  is  properly  sized  for  the  pipe.  For  20 
mm  (3/4  inch)  and  25  mm  (1  inch)  pipe,  use  a  dauber 

1' 


that  is  12.7  mm  (1/2  inch)  in  size.  For  32  mm    1 


through  80  mm  (3  inch)  pipe,  use  a  dauber  that  is  19.1 
mm  (3/4  inch)  in  size. 

Only  use  solvent  cements  that  have  been  specifically 
formulated  and  listed/approved  for  use  with  CPVC  fire 
sprinkler  systems  and  approved  by  the  pipe  and  fitting 
manufacturers. 

Vigorously  apply  a  heavy,  even  coat  of  cement  to  the 
outside  pipe  end.  Apply  a  medium  coat  to  the  fitting 

socket.  Pipe  sizes  32  mm     1~       and  above  shall 

always  receive  a  second  cement  application  on  the  pipe 
end.  First  apply  cement  on  the  pipe  end,  then  in  the 
fitting  socket  and  finally  on  the  pipe  end  again. 
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D-2.4  Assembly 

After  applying  cement,  immediately  insert  the  pipe  into 
the  fitting  socket,  while  rotating  the  pipe  one-quarter  turn 
until  the  pipe  bottoms  out  at  the  fitting  stop.  Rotate  the 
pipe  as  it  is  inserted  into  the  fitting  not  after  it  has 
bottomed  out  in  the  fitting.  Properly  align  the  fitting  for 
the  installation  at  this  time.  Pipe  must  bottom  to  the  stop. 
Hold  the  assembly  for  30  s  to  ensure  initial  bonding.  A 
bead  of  solvent  cement  should  be  evident  around  the  pipe 
and  fitting  juncture.  If  this  bead  is  not  continuous  around 
the  socket  shoulder,  it  may  indicate  that  insufficient 
cement  was  applied.  If  insufficient  cement  is  applied, 
the  fitting  shall  be  cut  out  and  discarded.  Cement  in  excess 
of  the  bead  should  be  wiped  off  with  a  rag. 

Exercise  care  when  installing  sprinklers.  Allow 
sprinkler  head  fittings  and  previously  joined  fittings 
to  cure  for  a  minimum  of  30  min  prior  to  installing  the 
sprinkler.  When  installing  sprinklers,  be  sure  to  anchor 
or  hold  the  pipe  drop  securely  to  avoid  rotating  the 
pipe  in  previously  cemented  connections. 

D-3  SET  AND  CURE  TIMES 

Cure  times  shall  be  increased  when  moisture  is  present 
such  as  during  cut-ins  to  live  sprinkler  lines.  The 
assembly  shall  be  allowed  to  set,  without  any  stress  on 
the  joint,  for  1  to  5  min,  depending  on  pipe  size  and 
temperature.  Following  the  initial  set  period,  the 
assembly  shall  be  handled  carefully,  avoiding 
significant  stresses  to  the  joint. 

See  Tables  4,  5,  and  6  for  minimum  cure  times  prior  to 
pressure  testing. 

Table  4  Ambient  Temperature  Cure  Times  for 
Test  Pressures  of  225  psi/15.8  kg/cm2  (Maximum) 

SI      Nominal  16°C  to  49°C  4°C  tol5°C  -18°C  to  3°C 
No.     Pipe  Size               h                        h  h 

mm/inches 
(1)  (2)  (3)  (4)  (5) 


i)  20 

(3/4") 
ii)  25 

(1") 
iii)     32  and  40 


1"  1  ' 

1-    andl- 

4  2 


iv) 


50 

(2") 
v)      65  and  80 


1 


1 

1-1/2 

3 


s 

24 


4 
4 

32 

48 
96 


48 
48 
240 

See  Note 
See  Note 


2—   and  3 

4 


NOTE  —  Solvent  cement  can  be  applied  at  temperatures  below 
40  F  (4.4  °C)  in  all  sizes.  However,  for  the  50  mm  (2  inch  size) 
and  larger,  the  temperature  shall  be  raised  to  40  F  (4.4  °C)  or 
above  and  allowed  to  cure  per  the  recommended  times  before 
the  system  is  filled  and  pressurized. 


Table  5  Ambient  Temperature  Cure  Times  for 
Test  Pressures  of  200  psi/14  kg/cm2  (Maximum) 

(Clause  D-3) 


SI 

Nominal 

16°C  to  49°C 

4°C  to  15°C 

-18°C  to  3°C 

No. 

Pipe  Size 

Mm/inches 

h 

h 

h 

(1) 

(2) 

(3) 

(4) 

(5) 

i) 

20 
(3/4") 

45  min 

1 
1-  h 

2 

24  h 

ii) 

25 
(1") 

45  min 
1 

1 
1-  h 

2 

24  h 

hi) 

32  and  40 
[^     and 

1-  h 

2 

16  h 

120  h 

iv) 

50 

(2") 

8h 

36  h 

See  Note 

v) 
( 

65  and  80 

2-1/2"  and  3" 

8h 
) 

72  h 

See  Note 

NOTE  —  Solvent  cement  can  be  applied  at  temperatures  below 
40  F  (4.4  °C)  in  all  sizes.  However,  for  the  50  mm  (2  inch  size) 
and  larger,  the  temperature  shall  be  raised  to  40  F  (4.4  °C)  or 
above  and  allowed  to  cure  per  the  recommended  times  before 
the  system  is  filled  and  pressurized. 

Table  6  Ambient  Temperature  Cure  Times  for 
Test  Pressures  of  100  psi/7.0  kg/cm2  (Maximum) 

(Clause  D-3  ) 

SI      Nominal  16°C  to  49°C  4°C  tol5°C  -18°C  to  3°C 
No.     Pipe  Size              min                     min  min 

mm/inches 
(1)  (2)  (3)  (4)  (5) 


i) 

20 
(3/4") 

15 

ii) 

25 
d") 

15 

i.i) 

32 
(1-1/4"  ) 

15 

15 
30 
30 


30 
30 
120 


NOTE  —  40  mm  (1-1/2  inch)  and  larger  must  be  tested  only 
in  accordance  with  Table  5  and  Table  6. 


D-4  HANGERS  AND  SUPPORTS 


Since  CPVC  fire  sprinkler  pipe  is  rigid,  it  requires  fewer 
supports  than  flexible,  plastic  systems.  The  hanger 
spacing  has  been  determined  based  on  maximum 
permissible  amount  of  deflection  on  the  pipe.  The 
kinking  test  has  been  specified  to  ensure  maximum 
bending  radius  of  the  pipe.  The  allowable  distance 
between  a  sprinkler  and  support  has  been  based  on 
test  data  and  spacing  of  supports  from  sprinkler  head 
drop  has  been  kept  as  per  international  practices  in  this 
regards.  It  is  recommended  to  use  hangers  that  are 
designed  and  listed  for  supporting  the  CPVC  fire 
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sprinkler  pipe.  However,  some  hangers  designed  for 
steel  pipe  may  be  used,  if  their  suitability  is  clearly 
established.  These  hangers  must  have  a  minimum  13 
mm  (1/2  inch),  load-bearing  surface,  and  they  must  be 
selected  to  accommodate  the  specific  pipe  size.  In 
addition,  they  cannot  contain  rough  or  sharp  edges  that 
contact  the  pipe,  and  they  must  not  bind  the  pipe  from 
axial  movement.  Vertical  runs  must  be  supported  so 
that  the  weight  of  the  run  is  not  on  a  fitting  or  a  joint. 

Horizontal  runs  must  be  braced  so  that  the  stress  loads 
(caused  by  bending  or  snaking  pipe)  shall  not  be  placed 
on  a  fitting  or  a  joint.  Support  spacing  is  given  in  Tables 
7,  8  and  9.  Support  spacing  drop  elbow  and  drop  tee 
arrangement  is  given  in  Fig.  7. 

Table  7  Standard  Support  Spacing 


si 

No. 
(1) 


Nominal  Size 

mm  (inches) 
(2) 


Max  Support  Spacing 

m  (feet) 
(3) 


i) 

20 

(3/4) 

ii) 

25 

(1) 

iii) 

32 

(1-1/4) 

IV) 

40 

(1-1/2) 

V) 

50 

(2) 

vi) 

65 

(2-1/2) 

vii) 

80 

(3) 

1.67 
(5-1/2) 
1.83 
(6) 
1.98 
(6-1/2) 
2.13 
(7) 
2.43 
(8) 
2.74 
(9) 
3.05 
(10) 


Table  8  Maximum  Support  Spacing  Distance  in 
Line  Sprinkler  Head  Drop  Tee 

(Clause  D-4) 


SI 

Nominal 

Less  than  100  psi 

More  than  100  psi 

No. 

Pipe  Size 

(7.0  kg/cm2) 

(7.0  kg/cm2) 

mm  (inches) 

m  (feet) 

m  (feet) 

(1) 

(2) 

(3) 

(4) 

i) 

20 

1.22 

0.91 

(3/41 

(41) 

(3') 

ii) 

25 

1.52 

1.22 

(1") 

(5') 

m 

i.D 

32 

1.83 

1.52 

(1-1/4") 

(6') 

(5  0 

iv) 

40-80 

2.13 

2.13 

(1-1/2" -3") 

(T) 

(T) 

Table  9  Maximum  Support  Spacing  Distance  End 
Sprinkler  Head  Drop  Elbow 

(Clause  D-4) 


SI 

Nominal  Pipe 

Less  than  100  psi 

More  than  100  psi 

No. 

Size 

(7.0  kg/cm2) 

(7.0  kg/cm2) 

mm  (inches) 

mm  (feet) 

mm  (feet) 

(1) 

(2) 

(3) 

(4) 

i) 

20 

228.6 

152.4 

(3/4") 

(9") 

(60 

ii) 

25 

304.8 

228.6 

0") 

(12") 

m 

in) 

32 

406.4 

304.8 

(1-1/4") 

(16") 

(12) 

iv) 

40-80 

609.6 

304.8) 

(1-1/2" -3") 

(24") 

(12) 

(REF.  TABLE  8)             X 

C 

ANY  DISTANCE 
(REF.  TABLE  8)              BETWEEN  SUPPORTS 

(REF.  TABLE  9)    | 

^ 


SUPPORT 


J 


SUPPORT, 


FINISHED  CELLING  LINE 


ft  f 

-U — l— 


w 


\ 


v/ 


Fig.  7  Support  Spacing  Drop  Elbow  and  Drop  Tee 
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D-5  EXPANSION  AND  CONTRACTION 

CPVC  fire  sprinkler  products,  like  all  piping  materials, 
expand  and  contract  with  changes  in  temperature  given 


below.  For  most  operating  and  installation  conditions, 
expansion  and  contraction  shall  be  accommodated  at 
changes  of  direction. 


Thermal  Expansion 


Temp- 
erature 
Change 
AT°C 

Length 

of  Run, 

m 

1 
0.06 

2 

4 

6 

8 

10    12    14 
Thermal  Expansion 

16   18 

AL,  cm 

20 

30 

40 

50~"~ 

10 

0.12 

0.24 

0.37 

0.49 

0.61 

0.73 

0.86 

0.98 

1.10 

1.22 

1.84 

2.45 

3.06 

15 

0.09 

0.18 

0.37 

0.55 

0.73 

0.92 

1.10 

1.29 

1.47 

1.65 

1.84 

2.75 

3.67 

4.59 

20 

0.12 

0.24 

0.49 

0.73 

0.98 

1.22 

1.47 

1.71 

1.96 

2.20 

2.45 

3.67 

4.90 

6.12 

25 

0.15 

0.31 

0.61 

0.92 

1.22 

1.53 

1.84 

2.14 

2.45 

2.75 

3.06 

4.59 

6.12 

7.65 

30 

0.18 

0.37 

0.73 

1.10 

1.47 

1.84 

2.20 

2.57 

2.94 

3.30 

3.67 

5.51 

7.34 

9.18 

35 

0.21 

0.43 

0.86 

1.29 

1.71 

2.14 

2.57 

3.00 

3.43 

3.86 

4.28 

6.43 

8.57 

10.71 

40 

0.24 

0.49 

0.98 

1.47 

1.96 

2.45 

2.94 

3.43 

3.92 

4.41 

4.90 

7.34 

9.79 

12.24 

45 

0.28 

0.55 

1.10 

1.65 

2.20 

2.75 

3.30 

3.86 

4.41 

4.96 

5.51 

8.26 

11.02 

13.77 

50 

0.31 

0.61 

1.22 

1.84 

2.45 

3.06 

3.67 

4.28 

4.90 

5.51 

6.12 

9.18 

12.24 

15.30 

D-6     EXPANSION 
CONFIGURATIONS 


LOOP    AND     OFFSET 


Hangers  or  guides  shall  be  placed  in  the  loop,  offset  or 


change  of  direction  as  indicated  below  {see  Fig.  8). 
Piping  supports  shall  restrict  lateral  movement  and  shall 
direct  axial  movement  into  the  expansion  loop. 


Loop 

rr~|~Tv- 


Offset 


2lU 


-1M<-J 

1 


■H 


V2( 


U-i/«/— I 


Change  of  Direction 


Long  Run  of  Pipe 


J  =  Hanger  or  Guide 


-  Restraint 


Fig.  8  Expansion  Loop  and  Offset  Configuration 


Expansion  Loop  Length  for  CPVC  Fire  Sprinkler  Pipe 


Nominal 

Average 

O.D. 

in  mm 

Length  ofR 

m,  m 

Pipe 

Size 

1.5 

3.0 

4.6 

6.1 

7.6  9.1 

10.7 
Length 

12.2  13.7 
of  Loop,   mm 

15.2 

21.3 

27.4 

36.6 

48.8 

mm 

Temperature  Difference,  AT 

=  40°C 

20 

26.7 

178 

279 

330 

381 

432  457 

508 

533 

559 

610 

711 

813 

940 

1067 

25 

33.4 

203 

305 

356 

432 

483  508 

559 

610 

635 

660 

787 

889 

1041 

1194 

32 

42.2 

229 

330 

406 

483 

533  584 

635 

660 

711 

762 

889 

1016 

1168 

1346 

40 

48.2 

254 

356 

457 

559 

559  635 

686 

711 

762 

813 

965 

1092 

1245 

1448 

50 

60.3 

279 

406 

508 

559 

635  686 

762 

813 

864 

889 

1067 

1219 

1397 

1600 

63 

73.0 

305 

457 

533 

635 

686  762 

838 

889 

940 

991 

1168 

1321 

1524 

1778 

80 

88.9 

330 

483 

610 

686 

762  838 

914 

965 

1041 

1092 

1295 

1473 

1702 

1956 
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D-7  HYDRAULIC  DESIGN 

D-7.1  C  Factor 

Hydraulic  calculations  for  the  sizing  of  CPVC  pipe 
and  fitting  shall  be  calculated  using  the  Hazen  Williams 
C  factor  of  150. 

D-7.2  Pipe  Friction  Loss 

Pipe  friction  loss  calculations  shall  be  made  according 
to  the  following  formula: 


AD      6.05xl05      ,      _185 


Ap  =  pressure  drop  in  Bar; 

Q  =  flow  in  1/min; 

C  =  hazen  Williams  C  factor  of  150  for  CPVC; 

d  =  inside  diameter  in  mm;  and 

/  =  length  of  pipe  for  which  the  friction  loss  has 
to  be  calculated,  being  the  sum  of  the  length 
of  pipe  and  the  equivalent  pipe  allowance 
for  fittings. 

D-7.3  Fitting  Friction  Loss 

The  allowance  for  friction  loss  for  fittings,  expressed 
as  equivalent  length  of  pipe  given  below: 


Allowance  for  Friction  Loss  in  Fittings 


(SDR  13.5  Equivalent  Pipe) 

20  mm 

25  mm 

32  mm 

40  mm 

50  mm 

65  mm 

80  mm 

(3/4") 

d") 

(1-1/4") 

(1-1/2 '0 

(2") 

(2-1/2") 

(3") 

Tee  Branch 

0.91m 

1.52  m 

1.83  m 

2.44  m 

3.05  m 

3.66  m 

4.57  m 

(3') 

(5') 

(6') 

(80 

(10) 

(120 

(150 

Elbow  90 

2.13  m 

2.13  m 

2.44  m 

2.74  m 

3.35  m 

3.66  m 

3.96  m 

(7') 

(7') 

(8') 

(9') 

(110 

(120 

(130 

Elbow  45 

0.31m 

0.31m 

0.61m 

0.61  m 

0.61m 

0.91m 

1.22  m 

dO 

(10 

(20 

(20 

(20 

(30 

(40 

Coupling 

0.31m 

0.31m 

0.31m 

0.31m 

0.31m 

0.61m 

0.61m 

(l1) 

(10 

(10 

(10 

(10 

(20 

(20 

Tee  Run 

0.31m 

0.31m 

0.31m 

0.31m 

0.31m 

0.61m 

0.61m 

(10 

(10 

(10 

(10 

(10 

(20 

(20 

ANNEX  E 

{Clause  11) 

SAMPLING  AND  CRITERIA  FOR  CONFORMITY 


E-l  ACCEPTANCE  TESTS 

E-l.l  Acceptance  tests  are  carried  out  on  samples 
selected  from  a  lot  for  the  purpose  of  acceptance  of 
the  lot. 

E-1.2  Lot 

All  CPVC  pipes  in  a  single  consignment  of  the  same 
class,  same  size  and  manufactured  under  essentially 
similar  conditions  shall  constitute  a  lot. 

E-l. 3  For  ascertaining  conformity  of  the  lot  to  the 
requirements  of  the  specification,  samples  shall  be 
tested  from  each  lot  separately. 

E-l. 4  Visual  and  Dimensional  Requirements 
E-l.4.1  The  number  of  test  samples  to  be  taken  from  a 


lot  shall  depend  on  the  size  of  the  lot  and  the  outside 
diameter  of  the  pipes,  and  shall  be  in  accordance  with 
Table  10. 

E-l.4.2  These  pipes  shall  be  selected  at  random  from 
the  lot  and  in  order  to  ensure  the  randomness  of 
selection,  a  random  number  table  shall  be  used.  For 
guidance  and  use  of  random  number  tables,  IS  4905 
may  be  referred  to.  In  the  absence  of  a  random  number 
table,  the  following  procedure  may  be  adopted: 

Starting  from  any  pipe  in  the  lot,  count  them  as  1,2,  3, 
etc,  up  to  r  and  so  on,  where  r  is  the  integral  part  of 
N/n,  N  being  the  number  of  pipes  in  the  lot,  and  n  the 
number  of  pipes  in  the  sample.  Every  rth  pipe  so  counted 
shall  be  withdrawn  so  as  to  constitute  the  required 
sample  size. 
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E-l.4.3  The  number  of  pipes  given  for  the  first  sample 
in  col  4  of  Table  10,  shall  be  taken  from  the  lot  and 
examined  for  visual  and  dimensional  requirements 
given  in  7  and  9.1.  A  pipe  failing  to  satisfy  any  of  these 
requirements  shall  be  considered  as  defective.  The  lot 
shall  be  deemed  to  have  satisfied  these  requirements, 
if  the  number  of  defectives  found  in  the  first  sample  is 
less  than  or  equal  to  the  corresponding  acceptance 
number  given  in  col  6  of  Table  10.  The  lot  shall  be 
deemed  not  to  have  met  these  requirements,  if  the 
number  of  defectives  found  in  the  first  sample  is  greater 
than  or  equal  to  the  corresponding  rejection  number 
given  in  col  7  of  Table  10.  If,  however,  the  number  of 
defectives  found  in  the  first  sample  lies  between  the 
corresponding  acceptance  and  rejection  numbers  given 
in  col  6  and  7  col,  a  second  sample  of  the  size  given  in 
col  4  shall  be  taken  and  examined  for  these 
requirements.  The  lot  shall  be  considered  to  have 
satisfied  these  requirements  if  the  cumulative  sample 
is  less  than  or  equal  to  the  corresponding  acceptance 
number  given  in  col  6,  otherwise  not. 

E-1.5  Reversion  Test 

E-l.5.1  The  lot,  having  satisfied  visual  and  dimensional 
requirements,  shall  be  tested  for  reversion  as  given 
in  9.3. 

E-l.5.2  For  this  purpose,  the  number  of  pipes  given 
for  the  first  sample  in  col  4  of  Table  1 1  shall  be  taken 
from  the  lot.  The  sample  pipe  failing  the  reversion  test 
shall  be  considered  as  defective.  The  lot  shall  be 
deemed  to  have  met  the  requirements  given  in  this 
standard  for  the  reversion  test,  if  the  number  of 
defectives  found  in  the  first  sample  is  less  than  or  equal 
to  the  corresponding  acceptance  number  given  in  col  6. 
This  lot  shall  be  deemed  not  to  have  met  these 
requirements,  if  the  number  of  defectives  found  in  the 
first  sample  is  greater  than  or  equal  to  the  corresponding 
rejection  number  given  in  col  7.  If,  however,  the 
number  of  defectives  in  the  first  sample  lies  between 
the  corresponding  acceptance  and  rejection  number 
given  in  col  6  and  col  7,  a  second  sample  of  size  given 


in  col  4  shall  be  taken  and  examined  for  the 
requirement.  The  lot  shall  be  considered  to  have 
satisfied  the  requirements,  if  the  number  of  defectives 
found  in  the  cumulative  sample  is  less  than  or  equal  to 
the  corresponding  acceptance  number  given  in  col  6, 
otherwise  not. 

E-1.6  Vicat  Softening  Test 

E-l.6.1  The  lot,  having  satisfied  visual  and  dimensional 
requirements  shall  be  tested  for  Vicat  softening 
temperature  as  given  in  9.4. 

E-l.6.2  For  this  purpose,  the  procedure  adopted  for 
sampling  and  criteria  for  conformity  shall  be  the  same 
as  that  for  reversion  under  E-l.5.2  using  Table  11. 

E-1.7  Density 

E-l.7.1  The  lot,  having  satisfied  the  visual  and 
dimensional  requirements,  shall  be  tested  for  density 
as  given  in  9.6. 

E-l.7.2  For  this  purpose,  the  procedure  adopted  for 
sampling  and  criteria  for  conformity  shall  be  the  same 
as  that  for  reversion  under  E-l.5.2  using  Table  11. 

E-1.8  Resistance  to  External  Blow  at  0°C 

E-l.8.1  The  lot,  having  been  found  satisfactory 
according  to  E-1.4,  E-1.5,  E-1.6  and  E-1.7  shall  be 
tested  for  resistance  to  external  blow  at  0°C  as  given 
in  10.2. 

E-l.8.2  For  this  purpose,  the  procedure  adopted  for 
sampling  and  criteria  for  conformity  shall  be  as 
specified  in  Table  10  and  Table  12. 

E-1.9  Internal  Hydrostatic  Pressure  Test  (Short 
Term  —  Acceptance  Test) 

E-l.9.1  The  lot,  having  been  found  satisfactory 
according  to  E-1.4,  E-1.5,  E-1.6,  E-1.7  and  E-1.8  shall 
be  subjected  to  the  requirements  of  the  acceptance  test 
for  internal  hydrostatic  pressure  as  given  in  10.1.1.  The 
number  of  pipes  to  be  taken  from  the  lot  shall  depend 


Table  10  Scale  of  Sampling  for  Visual  Appearance  and  Dimensional  Requirements 

(Clauses  E- 1.4.1,  E-l.4.3  and  E-l.8.2) 


SI 

Number  of 

Sample 

Sample 

Cumulative 

Acceptance 

Rejection 

No. 

Pipes  in  the 
Lot 

Number 

Size 

Sample 
Size 

Number 

Number 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

i) 

Up  to  1  000 

First 

13 

13 

0 

2 

Second 

13 

26 

1 

2 

ii) 

1  001  to  3  000 

First 

20 

20 

0 

2 

Second 

20 

40 

1 

2 

lii) 

3  001  to  10  000 

First 

32 

32 

0 

3 

Second 

32 

64 

3 

4 

IV) 

10  001 

First 

50 

50 

1 

4 

and  above 

Second 

50 

100 

4 

5 
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Table  11  Scale  of  Sampling  for  Reversion,  Vicat  Softening  Temperature  and  Density  Test 

(Clauses  E-l.5.2,  E-1.6.2,E-1.7.2  andE-1.8.2) 


SI 

Number  of 

Sample 

Sample 

Cumulative 

Acceptance 

Rejection 

No. 

Pipes  in  the 
Lot 

Number 

Size 

Sample  Size 

Number 

Number 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

i) 

Up  to  1  000 

First 

5 

5 

0 

2 

Second 

5 

10 

1 

2 

ii) 

1  001  to  3  000 

First 

8 

8 

0 

2 

Second 

8 

16 

1 

2 

m) 

3  001  to  10  000 

First 

13 

13 

0 

2 

Second 

13 

26 

1 

2 

IV) 

10  001 

First 

20 

20 

0 

3 

and  above 

Second 

20 

40 

3 

4 

Table  12  Scale  of  Sampling  for  Resistance  to  External  Blows  at  0°  C 

(Clause  E-l.8.2) 


SI 

Number  of 

Sample 

Sample 

Cumulative 

Acceptance 

Rejection 

No. 

Pipes  in  the 
Lot 

Number 

Size 

Sample  Size 

Number 

Number 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

i) 

Up  to  3  000 

First 

3 

3 

0 

2 

Second 

3 

6 

1 

2 

ii) 

3  001  to  10  000 

First 

3 

5 

0 

2 

Second 

5 

10 

1 

2 

iii) 

10  001 

First 

8 

g 

0 

2 

and  above 

Second 

8 

10 

1 

2 

on  the  size  of  the  lot  and  shall  be  according  to  Table  13. 

E-l.9.2  The  pipes  shall  be  taken  at  random  from  the 
lot.  In  order  to  ensure  the  randomness  of  selection, 
procedures  given  in  IS  4905  may  be  followed. 

E-l.9.3  Number  of  Tests  and  Criteria  for  Conformity 

The  number  of  test  samples  shall  be  as  given  in  Table  1 3 . 
The  lot  shall  be  considered  to  have  satisfied  the 
requirements  for  this  test,  if  the  number  of  test  samples 
failing  in  this  requirement  is  equal  to  the  corresponding 
acceptance  number  given  in  col  4  of  Table  13. 

Table  13  Scale  of  Sampling  for  Internal 
Hydrostatic  Test 

(Clauses  E- 1.9.1  and  E-l.9.3) 


SI 

No. 
(1) 


Number  of  Pipes 
in  the  Lot 

(2) 


Sample 

Size 

(3) 


Acceptance 
Number 

(4) 


i) 
ii) 
in) 


Up  to  3  000 
3  001  to  10  000 
10  001  and  above 


E-2  TYPE  TESTS 

E-2.1  Type  tests  are  intended  to  prove  the  suitability 
and  performance  of  a  new  composition  or  a  new  size 
of  pipe.  Such  tests,  therefore,  need  to  be  applied  only 
when  a  change  is  made  in  polymer  composition  or 


when  a  new  size  of  pipe  is  be  introduced.  Type  tests 
for  compliance  with  6.2.1, 6.2.2, 9.2,  9.7  and  10.5  shall 
be  carried  out. 

E-2. 2  Performance  Designation  and  Chlorine 
Content 

For  this  test,  the  manufacturer  or  the  supplier  shall 
furnish  to  the  testing  authority  one  sample  of  the  pipe 
of  any  size  or  CPVC  compound  as  mentioned  in  6. 

E-2.2.1  The  sample  so  selected  shall  be  tested  for 
compliance  with  requirements  for  performance 
designation  as  mentioned  in  6.2.1  and  chlorine  content 
as  mentioned  in  6.2.2. 

E-2.2.2  If  the  sample  passes  the  requirements  of  the 
test,  the  class  of  the  pipe  under  consideration  shall  be 
considered  to  be  eligible  for  approval,  which  shall  be 
valid  for  a  period  of  one  year. 

E-2.3  Opacity 

For  this  test,  the  manufacturer  or  the  supplier  shall 
furnish  to  the  testing  authority  one  sample  of  the  pipe 
of  the  thinnest  wall  section,  selected  preferably  from  a 
regular  production  lot. 

E-2.3.1  The  sample  so  selected  shall  be  tested  for 
compliance  with  requirements  for  opacity  as  given 
in  9.2. 
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E-2.3.2  If  the  sample  passes  the  requirements  of  the 
opacity  test,  the  type  of  the  pipe  under  consideration 
shall  be  considered  to  be  eligible  for  approval,  which 
shall  be  valid  for  a  period  of  one  year. 

E-2.4  Kinking  Resistance 

For  this  type  test,  the  manufacturer  or  the  supplier  shall 
furnish  to  the  testing  authority,  2  samples  of  pipe 
preferably  of  the  smallest  and  biggest  diameter  of  pipe 
from  a  regular  production  lot. 

E-2.4. 1  Samples  so  selected  shall  be  tested  for 
compliance  with  the  requirements  of  type  test  given 
in  10.5. 

E-2.4.2  If  all  the  samples  pass  the  requirement  of  the 
quality  test,  the  class  of  pipe  under  consideration  shall 
be  considered  to  be  eligible  for  type  approval  which 
shall  be  normally  valid  for  a  period  of  1  year. 

E-2.5  Fire  Exposure  Test 

For  this  type  test,  the  manufacturer  or  the  supplier  shall 
furnish  to  the  testing  authority,  one  sample  of  pipe  of 
any  size  preferably  40  mm  for  testing. 

E-2.5.1  The  sample  so  selected  shall  be  tested  for 
compliance  with  the  requirements  of  type  test  given 
in  9.7. 

E-2.5. 2  If  the  sample  pass  the  requirement  of  the 
quality  test,  the  class  of  pipe  under  consideration  shall 


be  considered  to  be  eligible  for  type  approval  which 
shall  be  normally  valid  for  a  period  of  1  year. 

E-2.6  Flammability  Test 

For  this  type  test,  the  manufacturer  or  the  supplier  shall 
furnish  to  the  testing  authority,  one  sample  of  pipe  of 
any  size  preferably  40  mm  for  testing. 

E-2.6.1  The  sample  so  selected  shall  be  tested  for 
compliance  with  the  requirements  of  type  test  given  in  9.7. 

E-2.6. 2  If  the  sample  pass  the  requirement  of  the 
quality  test,  the  class  of  pipe  under  consideration  shall 
be  considered  to  be  eligible  for  type  approval  which 
shall  be  normally  valid  for  a  period  of  1  year. 

E-2.7  Internal  Hydrostatic  Pressure  Test  (Long 
Term  —  Type  Test) 

E-2.7. 1  For  this  type  test  the  manufacturer  or  the 
supplier  shall  furnish  to  the  testing  authority  pipe 
samples  of  the  largest  and  smallest  pipe  sizes  being 
considered  for  qualification. 

E-2.7.2  The  samples  so  selected  shall  be  tested  for 
compliance  with  the  requirements  of  type  test  given 
in  10.1.2. 

E-2.7.3  If  all  samples  pass  the  requirements  of  the 
quality  test,  the  type  of  pipe  under  consideration  shall 
be  considered  to  be  eligible  for  type  approval  which 
shall  be  normally  valid  for  a  period  of  1  year. 
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